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stance, transport of nutrients and prey can sustain communities of abundant consumers even in places with little primary productivity (e.g., deserts, snow fields; Polis and Hurd 1996, Polis et al. 1997 ). Besides, consumers can be more abundant than levels sustained by local productivity if they forage in many habitats, as is often the case among omnivore mammals (Rose and Polis 1998, Fedriani et al. 1999 ). Across-habitat transport of nutrients and active movement of consumers exert major effects (e.g., increase of primary and secondary productivity, enhance of predator abundance) on most kinds of aquatic and terrestrial native habitats (see Polis et al. 1997 for a review). Surprisingly, however, little is known about potential effects of such phenomena in humanized habitats (e.g., urban, suburban areas), where a large amount of heterogeneous foods such as trash and carcasses may be generated (Gill and Bonnett 1973) . Such input can be incorporated into adjacent native habitats via assimilation by opportunistic consumers (Teagle 1967 , Harris 1981a ).
Assessment of the effects of subsidization by anthropogenic foods on consumers could be particularly important in areas experiencing rapid development, such as the state of California (USA), with a growth rate of over 600000 people annually and where over 300000 ha are developed annually (Anon. 1991). To evaluate whether subsidization by allochthonous (anthropogenic) foods at the interface humanized and native habitats exerts similar effects to those found among adjacent native habitats (Polis et al. 1997), we chose three neighboring areas under contrasting human pressures within the Santa Monica Mountains of California. We relate variation in the use of anthropogenic foods by coyotes Canis latrans with local density. Coyotes in the Santa Monica Mountains are known to rely on rodents ; however, their usage of anthropogenic foods is uncertain and the effect that such input could have on coyote populations is questionable. We hypothesize that human-derived foods would subsidize coyotes, resulting in an increase in density. The expectation, then, is that areas with greater human development interface will contain higher densities of coyotes than areas with less development interface.
Study areas and methods
The Santa Monica Mountains of California are located adjacent to Los Angeles metropolitan area, where human pressures are great and formerly continuous habitat has been encroached upon and fragmented by urbanization. The most represented habitats are chaparral, coastal sage scrub, oak forest, grasslands, and suburban/residential (Holland 1986 . The use by coyotes of native and anthropogenic foods was assessed through fecal analysis (overall, 761 samples). Feces were collected monthly from November 1997 to October 1998 in the three areas. Fecal analysis was made by standard methods (Reynolds and Aebischer 1991), and food items identified were categorized into 11 types: lagomorphs, rodents, native carnivores, domestic cat, deer, livestock, "other vertebrates", invertebrates, wild fruit, domestic fruit, and trash. The importance in the diet of each prey type was quantified by two methods (see Fedriani and Travaini 2000 for the rationale of using those two methods): 1) percentage of occurrence = number of occurrences of each prey type x 100/ total number of occurrences, and 2) dry weight of prey remains = dry weight of remains of each prey type x 100/dry weight of total feces. According to patterns of precipitation (Russell 1926) , we considered separately diets of dry (May-October) and wet (NovemberApril) seasons. The Shannon diversity index (H') was used to estimate seasonal diet diversity (Brower and Zar 1984) for each area, using both percentages of occurrence and dry weight of prey remains. To evaluate variations in the occurrence of different prey types (P) between study areas (A), and seasons (S), we catego-rized frequency data along multiple dimensions, yielding multiway contingency tables (Toft 1984 (Vepsalainen et al. 1988) . In the models, interaction of any two (or more) variables is denoted by lack of a comma (PA) there is no reason to think that such issue affected in a contrasting manner across our three study sites; however, caution is needed in comparisons with studies that do not consider nomads individuals in their density estimates. Abundance of rabbits (Sylvilagus bachmani and Sylvilagus audubonii) was estimated by counting their pellets in fixed plots, set in brushy habitats within the three areas (overall, 62 plots), from May to October 1998. An index of rabbit abundance was calculated for each area as: number of pellets found in plots/number of plots. Though we did not measure availability of other prey, availability of rodents was assumed to be similar across areas since coyotes consistently rely on these prey in all three areas (Fedriani et 
Results
Coyote food spectrum and density Table 1 summarizes the percentages of occurrence and dry weight of different prey types and the estimates of seasonal diet diversity of coyotes in our three study areas. Both indices of coyote diet illustrate the relative importance of native food items. Diet diversity was highest in CP, whereas in NP and SP were lower and similar (Table 1) . Rodents were most commonly and consistently found in feces (37-47% occurrence); they 
Variation of food items between sites
For each prey type, the most parsimonious model for its occurrence in coyote diets is shown in Table 2 . Of the native prey items, lagomorphs and deer occur equally in feces between the three study sites as denoted by lack of interaction terms in the simplest models that were fitted to the food item data. However, for "other vertebrates" and invertebrates, the simplest model (interaction PA) indicated that the occurrence of these prey among the three areas was indeed variable. For example, there was a higher seasonal occurrence of invertebrates in NA (18%) vs CA (9-13%) and SA (4-5%; Table 1 ).
Anthropogenic food items (livestock, trash and domestic fruit) occurred more often in CA (overall 14-25%) than NA (0-3%) or SA (4-6%) (interaction PA in Table 2 ) and were an important dietary component (13-26% of dry weight). Specifically, trash (5-13% occurrence) and domestic fruit (3-11%) were consumed more often in CA, the area of highest humanized habitat.
Seasonal variation of food items
Many food items were consumed differently between the wet and dry seasons. For instance, the group "other vertebrates" was consumed more frequently in the dry season in all three areas (interaction PS). Moreover, the simplest model that fitted the data for rodents and wild fruit included the higher-order interaction (PAS), indicating that their occurrence varied among areas, but dissimilarly so in different seasonal periods. Whereas during the dry season the highest consumption of wild fruit was in SA (16% vs 3% and 8%; Table 1), and during the wet season the highest consumption of wild fruit was in NA (23% vs 7% and 18%). Similar seasonal discrepancies occur with anthropogenic foods within CA. Trash and domestic fruit were both ingested more often during the dry season (11-13%) than wet (3-5%). et al. 1995) . The notion that subsidization by allochthonous foods results in higher coyote densities is supported by the trend in coyote density and human development in our three study areas. In the most human-impacted area (CA), where 14-25% of items consumed were of anthropogenic origin, coyote density was approximately eight times higher than in the most natural area (NA). Factors such as contrasting availability of native prey or level of human coyote persecution also could account for local variation in Santa Monica Mountains coyote densities. However, coyotes intensively preyed on rodents in all areas and through the year, suggesting locally consistent availability of those prey with no seasonal limitation . In addition, the higher abundance of rabbits in CA did not increase their consumption by coyotes in this area. Finally, coyote persecution was generally not permitted and is very uncommon in all three areas.
Local abundance of rabbits
The use of anthropogenic foods by omnivorous mammals occurs worldwide, including among a wide range of both consumers and resources (Table 3) . Mustelids and canids of variable body size arise as typical consumers of human-derived food, though this picture could be skewed by unequal research efforts. While mustelids primarily feed on trash, fruit and grain, canids often also include livestock in their diets (Table  3) Fedriani et al. 2000) . On the other hand, a dense rabbit population in CA, in spite of a dense coyote population, could also be related to the availability of alternative human-delivered food, leading coyotes not to prey so often on rabbits.
Subsidization by allochthonous foods occurs often among juxtaposed habitats (Polis et al. 1997) , and thus it is important to understand how human-derived subsidies can affect consumer populations, resource availability, and food web and community dynamics. In addition to the purely theoretical value of a comprehensive understanding of this phenomenon, additional research can assist wildlife managers in understanding and controlling nuisance species such as some omnivorous mammals (e.g., red foxes, coyotes, etc. under some circumstances). Additional knowledge of the ecological effects of human-derived subsidies will also aid conservation efforts, including reserve design and sensitive species protection in and around humanized landscapes (Ehrenfeld and Toth 1997 
